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SfSCZrZCAZXON 

1, Tl-fcle a£ tlie Invention 

Photochrondc iaateciaXs 

2. scope of th« Patent Clax&s 

(1) photochromic material which conrains a clachrate 
compound comprising host molecules and guest molecules 
of a photochromic substance . 

(2) A photochromic material, according to claim I, 
wherein the aforementioned host molecules are 
cyclodextjcin molecules. 

(3) A photochromic material/ according to claim 1, 
wherein the aforementioned photochromic substance is 
spiropyran/ a dithizone metal complex/ 
triphenylmethane-based dye or a fulgide. 

3. Detailed description of the Invention 

industrial Field of A pplication 
The invention concerns photochromic materials, 
and especially organic photochromic materials. 

Prior Art 

Photochromic compounds have- been widely 
researched in the past, and even if just the organic 
compounds are considered then spiropyran, leuco- 
tripbenylmethane dyes, imidazole indigo, thioindigo, 
dinitrobenzyl, pyridine, fulgide, stilbene, 

heterocyclic eoapounds and condensed multi-ring 
aromatic compounds, for example, have been 
investigated. 
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Much research with spiropyran in particular has . 
taken place in solution and in resins, and application 
of these systems has bean atteiupted. With the 
condensed nulti-ring aromatic compounds as well, 
dispersed systezns "in epoxy resins. poly (vinyl 
chloride) , poly (methyl methacrylate) and polycarbonate 
have been researched and developed (Japanese Unexamined 
patent Applications (Kokai) 49-114433 and 55-151518). 
Problems to be Resolv ed by the Invention 
However. these conventional photochromic 
materials present a difficulty with durability, and as 
yet no photochromic material which has good enough 
durability for practical use has been reported. 

The aim of the present invention is to provide 
photochromic materials which have good durability, and 
this aim has been realised by means of the invention. 
Means of Resolving T hese Problems 
That is to say. the invention is a photochromic 
material which contains a clathrate compound comprising 
host molecules and guest molecules of a photochromic 
substance. 

The ho=t molecules in the clathrate compound 
Which is used in the invention must be of a size which 
is suitable to take in (which is to say to enclose) one 
of the photochromic substance guest molecules, 
cyclodextrin is preferred for the host molecules, and 
there are three types of cyclodextrin. namely a-, p- 
and Y-cyclodextrin. corresponding to the number (6. "7 or 
8) glucose rings from which they are constructed. The 
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internal disasters o£ the cavitiss in these materials 
6 k, fron, T to end from 9 to 10 A, 

respectively. One moleoul. of th. photoehromic 

substance "hiel. provides the guest molecules must be of 
a size which is suitable lor enclosure in the 
correspondin, cyclodextrin . Spiropyien, a dithi«ne 
„etal complex, a triphenylmethane-based dye or fulgide. 
for example, can bi used as the photochromic substance _ 
-hich provides the guest molecules. 

Ihe clathrate compounds in this invention are 
normally solids. The clathrate compounds preferably 
have th, same numbers o£ host molecules and guest 
molecules, but the prescribed appearance and 
disappearance ot color can be obtained provided that 
there is at least 10% of photochromic substance wii:h 
respect to the nuirber of host molecules . 

To prepare a clathrate coi.«>ound in this invention 
the photochromic substance is added to. and mixed with, 
an aqueous solution of cyclodextrin at room temperature 
ard then it is pulverized inmediately and stirred 
thoroughly. subsequently, th. Photochrome substance/ 
cyclodextrin clathrate compound is precipitated out and 
so it is recovered by filtration, -ashed and dried 

The taraet clathrate compound 
under reduced pressure. The target 

can be obtained as a po«der in this way. 

The photochromic materials of this invention 
.rererablv include a medium fox dispersing the 
'clathrate compound in a molecular for.. If a H^^^ 
such as xylene or toluene is used as thi medium for the 



- 5 - 



clarhrate coapound then che photoclvromic material is a 
solution, and if an organic polymer such as poly (methyl 
methacryiate) or polystyrene Is used then the 
photochroirdc material is a solid. The clathrate 
compound is preferably included in an amount of from 
0.0001 wt% to 15 wt% with respect to the mediui:t so that 
the photochromic material forms or losee its color 
depending on whether or not it is being Irradiated with 
light (fox example sunlight) . 

^^rtion and Effect of tha Invention 
Photochromic materials which did not exist in the 
past in which a photochromic substance is enclosed in 
host molecules can be obtained by means of this 
invention. In comparison with the conventional system, 
where the photochromic substance is dispersed directly 
in a molecular form in a medium without using host 
molecules, the durability of the photochromic material 
is improved in the case of the invention where a 
clathrate compound in which the photochromic substance 
is enclosed in host molecules is dispersed in a 
znolecular form, and the color of the photochromic 
x^aterial when it is not being irradiated with light is 
lightened- The reason for the improvement in 
durability is not' clear, but it is thought that the 
deterioration in durability is due in the main to 
interactions between the photochromic s^stance and the 
medium, and in this invention the direct interaction of 
the medium and the photochrondc substance is prevented 
by the host substance of the clathrate compound and it 
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is conjectured that the durability U improved as a 

result of this- 

The invention is described in wore detail 'below 
by means of illustrative examples but, of course, the 
scope of the invention is not limited by these 
exatnples. 

Illustrative Exanoles 

Exaaple 1 

Water (10 g) «as added to 10 g of y-cyclodextrin 
(manufactured by Tokyo Kasei) and stirred to for» a 
slurry. Next 0.1 g of 1,3, 3-trimethylindolino-6' - 
nitro-8'-methoxyben2opyrylspiran {Compound (I)) which 
had been p^repared using a known method was added and 
mixed at room temperature and then pulverized directly 
and thoroughly mined. The precipitated clathrate 
compound was recovered by filtration and washed with 
xylene and then the product was dried under reduced 
pressure 'and a clathrate cotnpound which has 
approximately equal nunbers of guest molecules of 
compound (I) and host molecules of y-cyclodextrin was 
obtained. A solution (6 x IQ'' mol/1) of this clathrate 
compound dissolved in an arrtount of 0.01 g in 1000 ml of 
xylene and a xylene solution of the same concentration 
(6 X 10-* mol/1) of compound (I) were introduced iJito 
Pyrex containers of liq'iid depth 20 »m. Under 
fluorescent light the former was a lighter yellow rhan 
the latter, and they both assumed a blue coloration of 
a similar intensity on irradiation with sunlight. On . 
Visual observation, the latwr lost its blue coloration 
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in sunlighC afr^r about 1 hour 15 minutes but the 
former was blue for about 5 hours. The durability had 
been improved by a factor of about four ti:r.es by 
forming the cLathrate compound. 
Sseas^le 2 

An experiment was carried out in the same «ay as 
in Example 1 using ^-cyclodextrin (manufactured by 
Tokyo Kasei). On forming the clathrate compound the ^ 
material was light yellow under fluorescent lighting 
end the durability was improved by a factor of about 

three times* 
Sxaaple 3 

An experiment was carried out in the same way as 
in Example 1 using p-cyclodextrin and 4-amino-2,6- 
dichlorophenylmercury dithizonate (compound (11) ) - 0- 
forming the clathrate coit^ound the material was light 
colored und«r fluorescent lighting and the durability 
was improved by a factor of about three times. 

An experiment was carried out in the same way as 
in Exarr^pLe 1 using y-cyclodextrin and compound (ll) . On 
forming the clathrate compound the material was light 
colored under fluorescent lighting and the durability 
was improved by a factor of about rwo times. 
Example 5 

An ..p,=imen^ «« carried out .i" »»» way »s 
in E=.«,pl. I "i^S c-cyolodaxtrin and 4- 
a^^nophenylmercuxy di<:hi«n«e (compound ( ID ) • On 
fo=«>ing the cl«hr«e compound ch. material was light 
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colore, un^er .luoxescen. lighting and th. durability 
was ir^proved by a fac.or of abou. ^ree tinges. 

Applicant: Nippon Hangarasu K.K. 
Agent /"patent Attorney S. Ono 
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